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DETAILED ACTION 

Specification 

The abstract of the disclosure is objected to because it is too long. Specifically, the 
abstract cannot exceed more than 150 words; therefore it needs to be shortened. Correction is 
required. See MPEP 37 CFR 1 .72. 

Claim Objections 

Claim 4 is objected to because of the following informalities: in claim 4, "for each of 
pixels" should be "for each of the pixels". Appropriate correction is required. 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1-22 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hirawa in 
view of Sakaue et al. 

Regarding claim 1, Hirawa discloses an imaging head which faces an imaging surface 
and is relatively moved along the imaging surface in a predetermined scanning direction 
(Column 4, line 41 -Column 5, line 18, wherein the imaging head is recording head "20" which is 
moved in a main scanning direction "X" or sub-scanning direction "Y" along the imaging plate 
"11" mounted on recording drum "10", Figure 1), the imaging head comprising: an imaging 
element group including a plurality of imaging elements in a plane substantially parallel to the 
imaging surface (Column 6, line 1 1 -Column 7, line 27, wherein the imaging elements are "El- 
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E8" of spatial light modulator "24", which are located in a plane substantially parallel to the 
imaging surface "11", Figures 1-5), the imaging elements being one-dimensionally arranged 
(Figures 3-5), and the imaging element group generating a group of image pixels at the imaging 
surface in a one-dimensional arrangement (Column 6, line 1 1 -Column 7, line 27, wherein the 
image pixels are "P1-P8" of imaging plate "1 1", Figures 3-5) which is inclined, as a whole, at a 
predetermined inclination angle with respect to the scanning direction (Column 2, lines 21-55, 
wherein the pixel units, i.e. pixels "P1-P8" are set at an inclination angle with respect to the 
scanning direction); and an alteration section, which, on the basis of a difference between the 
predetermined inclination angle of the imaging element group and an actual inclination angle of 
the image pixel group, alters a number of image pixels that are employed in a direction which is 
inclined from the scanning direction by the actual inclination angle (Column 2, lines 21-55, 
wherein the pixel units, i.e. pixels "P1-P8" are shifted responsive to the inclination angle and 
Column 8, line 5-Column 10, line 12, wherein the alteration section is the image signal processor 
"44", which includes buffer memories "BM1-3", which alter a group of pixels, Figures 6-12), but 
does not specifically disclose that the imaging elements and the image pixels are two- 
dimensionally arranged. Sakaue et al teaches of an image processing device wherein image 
pixels and modulation elements are two-dimensionally arranged for the purpose of achieving 
pixel shifting in the scanning and sub-scanning directions (Column 9, line 59-Column 10, line 
30, Figures 14A-B, 15A-B, and 16A-B). Therefore it would have been obvious to one having 
ordinary skill in the art at the time the invention was made for the imaging elements and the 
image-pixels to be two-dimensionally arranged since Sakaue et al teaches of an image processing 
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device wherein image pixels and modulation elements are two-dimensionally arranged for the 
purpose of achieving pixel shifting in the scanning and sub-scanning directions. 

Regarding claim 2, Hirawa and Sakaue et al disclose and teach of an imaging head as 
shown above, and Hirawa further discloses a resolution conversion section which converts image 
data so as to convert a resolution of the image data in a direction intersecting the direction of 
relative movement to a resolution of the image pixel group in the direction intersecting the 
direction of relative movement (Column 6, line 38-Column 7, line 65, wherein the pixels of the 
recording head "20" and the pixels of the imaging plate "11" have the same resolution in Figures 
3-5, and Column 8, lines 40-49, wherein the resolution converter "48A" converts the resolution 
of the image data in a direction intersecting the relative movement to a resolution of the image 
pixel group, Figure 7). 

Regarding claim 3, Hirawa and Sakaue et al disclose and teach of an imaging head as 
shown above, and Hirawa further discloses that the conversion of the image data includes 
reduction of the image data (Column 6, line 49-Column 7, line 65, wherein the conversion 
includes reduction of the image data, wherein the data from "E1-E8" is reduced to smaller pixel 
units "P1-P8", Figures 4-5). 

Regarding claim 4, Hirawa and Sakaue et al disclose and teach of an imaging head as 
shown above, and Hirawa further discloses that the imaging element group comprises a 
modulated light irradiation apparatus which irradiates light, which is modulated for each of the 
pixels in accordance with image information, at an exposure surface which includes the imaging 
surface (Column 5, line 58-Column 6, line 10, wherein the light irradiation apparatus includes 
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laser light source "21" which is modulated by spatial light modulator "24" and forms an image 
on imaging plate "11", Figure 2). 

Regarding claim 5, Hirawa and Sakaue et al disclose and teach of an imaging head as 
shown above, and Hirawa further discloses that the modulated light irradiation apparatus 
comprises: a laser device which irradiates laser light (Column 5, line 58-Column 6, line 10, 
wherein the laser device is laser light source "21", Figure 2); a spatial light modulation element 
at which a plurality of imaging element portions, which respectively alter light modulation states 
in accordance with control signals, are arranged in a one-dimensional arrangement (Column 5, 
line 58-Column 6, line 21, wherein the spatial light modulator "24" includes a plurality of 
imagine element portions "E1-E8", Figures 2-3), the spatial light modulation element modulating 
the laser light irradiated from the laser device (Column 5, lines 58-67); and a control section 
which controls the imaging element portions by the control signals, which are generated in 
accordance with the image information (Column 8, lines 5-39, wherein the control section is 
image signal processor "44", wherein the control signals are generated from the buffer memories 
"BM1-BM3", Figure 6), but does not specifically disclose that the imaging element portions are 
two-dimensionally arranged. Sakaue et al teaches of an image processing device wherein 
modulation elements are two-dimensionally arranged for the purpose of achieving pixel shifting 
in the scanning and sub-scanning directions (Column 9, line 59-column 10, line 30, Figures 14A- 
B, 15A-B, and 16A-B). Therefore it would have been obvious to one having ordinary skill in the 
art at the time the invention was made for the imaging element portions to be two-dimensionally 
arranged since Sakaue et al teaches of an image processing device wherein modulation elements 
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are two-dimensionally arranged for the purpose of achieving pixel shifting in the scanning and 
sub-scanning directions. 

Regarding claims 6-7, Hirawa and Sakaue et al disclose and teach of an imaging head as 
shown above, and Hirawa further discloses that the spatial light modulation elements comprise 
an array of either a plurality of micromirror, the angles which are alterable in accordance with 
the control signals; or a liquid crystal shutter array, capable of blocking transmitted light in 
accordance with the control signals (Column 6, lines 1-4, wherein the spatial light modulator 
"24" is a digital micromirror device or a liquid crystal shutter). 

Regarding claim 8, Hirawa and Sakaue et al disclose and teach of an imaging head as 
shown above, and Hirawa further discloses that the alteration section alters the number of pixels 
employed so as to suppress variation of an image pitch in the direction which is inclined by the 
actual inclination angle from the scanning direction to a certain range (Column 2, lines 21-55, 
wherein the pixel units, i.e. pixels "P1-P8" are shifted.responsive to the inclination angle and 
Column 8, line 5-Column 10, line 12, wherein the alteration section is the image signal processor 
"44", which includes buffer memories "BM1-3", which alter a group of pixels while maintaining 
the pitch of a scanning line of pixels with a given width, Figures 6-12). 

Regarding claim 9, Hirawa and Sakaue et al disclose and teach of an imaging head as 
shown above, and Hirawa further discloses that when the actual inclination angle is smaller than 
the predetermined inclination angle, the number is pixels employed is increased (Column 8, line 
5-Column 10, line 12, wherein the alteration section is the image signal processor "44" which 
alters a group of pixels respectively based on the angle difference between the write angle and 
the read angle, so that the difference is equal to the inclination angle, Figures 6-12). 
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Regarding claim 10, Hirawa and Sakaue et al disclose and teach of an imaging head as 
shown above, and Hirawa further discloses that when a difference between the predetermined 
inclination and the actual inclination angle exceeds a certain value, the number is pixels 
employed is increased by one (Column 8, line 5-Column 10, line 12, wherein the alteration 
section is the image signal processor "44" which alters a group of pixels respectively based on 
the angle difference between the write angle and the read angle, so that the difference is equal to 
the inclination angle, Figures 6-12). 

Regarding claim 11, Hirawa and Sakaue et al disclose and teach of an imaging head as 
shown above, and Hirawa further discloses that when the actual inclination angle is larger than 
the predetermined inclination angle, the number of pixels employed is decreased (Column 8, line 
5-Column 10, line 12, wherein the alteration section is the image signal processor "44" which 
alters a group of pixels respectively based on the angle difference between the write angle and 
the read angle, so that the difference is equal to the inclination angle, Figures 6-12). 

Regarding claim 12, Hirawa and Sakaue et al disclose and teach of an imaging head as 
shown above, and Hirawa further discloses that when a difference between the actual inclination 
and the predetermined inclination angle exceeds a certain value, the number is pixels employed 
is decreased by one (Column 8, line 5-Column 10, line 12, wherein the alteration section is the 
image signal processor "44" which alters a group of pixels respectively based on the angle 
difference between the write angle and the read angle, so that the difference is equal to the 
inclination angle, Figures 6-12). 

Regarding claim 13, Hirawa and Sakaue et al disclose and teach of an imaging head as 
shown above, and Hirawa further discloses an imaging device including the imaging head and a 
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movement section which relatively moves the imaging head at least in the predetermined 
direction (Column 5, lines 2-49, wherein the movement section is controller "40", specifically 
drive controller u 42" which moves the imaging head "20" in the scanning or sub-scanning 
direction, Figure 1). 

Regarding claim 14, Hirawa and Sakaue et al disclose and teach of an imaging device as 
shown above, and Hirawa further discloses a resolution conversion section which converts image 
data so as to convert a resolution of the image data in a direction intersecting the direction of 
relative movement to a resolution of the image pixel group in the direction intersecting the 
direction of relative movement (Column 6, line 38-Column 7, line 65, wherein the pixels of the 
recording head "20" and the pixels of the imaging plate "11" have the same resolution in Figures 
3-5, and Column 8, lines 40-49, wherein the resolution converter "48A" converts the resolution 
of the image data in a direction intersecting the relative movement to a resolution of the image 
pixel group, Figure 7). 

Regarding claim 15, Hirawa and Sakaue et al disclose and teach of an imaging device as 
shown above, and Hirawa further discloses that the conversion of the image data includes 
reduction of the image data (Column 6, line 49-Column 7, line 65, wherein the conversion 
includes reduction of the image data, wherein the data from "E1-E8" is reduced to smaller pixel 
units "P1-P8", Figures 4-5). 

Regarding claim 16, Hirawa and Sakaue et al disclose and teach of an imaging device as 
shown above, and Hirawa further discloses that the alteration section of the imaging head 
suppresses variation of an image pitch in the direction which is inclined by the actual inclination 
angle from the scanning direction to a certain range (Column 2, lines 21-55, wherein the pixel 
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units, i.e. pixels "P1-P8" are shifted responsive to the inclination angle and Column 8, line 5- 
Column 10, line 12, wherein the alteration section is the image signal processor "44", which 
includes buffer memories "BM1-3", which alter a group of pixels while maintaining the pitch of 
a scanning line of pixels with a given width, Figures 6-12). 

Regarding claim 17, Hirawa and Sakaue et al disclose and teach of an imaging device as 
shown above, and Hirawa further discloses an imaging method using the imaging head as 
disclosed above including relatively moving the imaging head along the imaging surface in the 
predetermined scanning direction for imaging (Column 5, lines 2-49, wherein the movement 
section is controller "40", specifically drive controller "42" which moves the imaging head "20" 
in the scanning or sub-scanning direction, Figure 1), the method comprising the steps of: altering 
the number of image pixels that are employed in the direction which is inclined from the 
scanning direction by the actual inclination angle, on the basis of the difference between the 
predetermined inclination angle of the imaging element group and the actual inclination angle of 
the image pixel group; and employing the altered number of image pixels for imaging at the 
imaging surface (Column 2, lines 21-55, wherein the pixel units, i.e. pixels "P1-P8" are shifted 
responsive to the inclination angle and Column 8, line 5-Column 10, line 12, wherein the 
alteration section is the image signal processor "44", which includes buffer memories "BM1-3", 
which alter a group of pixels, Figures 6-12). 

Regarding claim 18, Hirawa and Sakaue et al disclose and teach of an imaging method as 
shown above, and Hirawa further discloses that the step of altering the number of pixels 
employed comprises the step of: suppressing variation of an image pitch in the direction which is 
inclined by the actual inclination angle from the scanning direction, to a certain range (Column 
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2, lines 21-55, wherein the pixel units, i.e. pixels "P1-P8" are shifted responsive to the 
inclination angle and Column 8, line 5-Column 10, line 12, wherein the alteration section is the 
image signal processor "44", which includes buffer memories "BM1-3', which alter a group of 
pixels while maintaining the pitch of a scanning line of pixels with a given width, Figures 6-12). 

Regarding claim 19, Hirawa and Sakaue et al disclose and teach of an imaging method as 
shown above, and Hirawa further discloses that the step of suppressing include a step of 
increasing the number of pixels employed in the direction which is inclined by the actual 
inclination angle from the scanning direction, when the actual inclination angle is smaller than 
the predetermined inclination angle (Column 8, line 5-Column 10, line 12, wherein the alteration 
section is the image signal processor "44" which alters a group of pixels respectively based on 
the angle difference between the write angle and the read angle, so that the difference is equal to 
the inclination angle, Figures 6-12). 

Regarding claim 20, Hirawa and Sakaue et al disclose and teach of an imaging method as 
shown above, and Hirawa further discloses that the step of increasing the number of pixels 
includes increasing the number of pixels by one, when a difference between the predetermined 
inclination and the actual inclination angle exceeds a certain value (Column 8, line 5-Column 10, 
line 12, wherein the alteration section is the image signal processor "44" which alters a group of 
pixels respectively based on the angle difference between the write angle and the read angle, so 
that the difference is equal to the inclination angle, Figures 6-12). 

Regarding claim 21, Hirawa and Sakaue et al disclose and teach of an imaging method as 
shown above, and Hirawa further discloses that the step of suppressing include a step of 
decreasing the number of pixels employed in the direction which is inclined by the actual 
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inclination angle from the scanning direction, when the actual inclination angle is larger than the 
predetermined inclination angle (Column 8, line 5-Column 10, line 12, wherein the alteration 
section is the image signal processor "44" which alters a group of pixels respectively based on 
the angle difference between the write angle and the read angle, so that the difference is equal to 
the inclination angle, Figures 6-12). 

Regarding claim 22, Hirawa and Sakaue et al disclose and teach of an imaging method as 
shown above, and Hirawa further discloses that the step of decreasing the number of pixels 
includes decreasing the number of pixels by one, when a difference between the actual 
inclination and the predetermined inclination angle exceeds a certain value (Column 8, line 5- 
Column 10, line 12, wherein the alteration section is the image signal processor "44" which 
alters a group of pixels respectively based on the angle difference between the write angle and 
the read angle, so that the difference is equal to the inclination angle, Figures 6-12). 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Furukawa et a and Jain et al are cited as having some similar structure since they both 
disclose a scanning image display apparatus with an imaging element group. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jessica T. Stultz whose telephone number is (571) 272-2339. 
The examiner can normally be reached on M-F 8-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Georgia Epps can be reached on 571-272-2328. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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